Characterization of vegetative storage protein (VSP) and low molecular proteins induced by water deficit in stolon of white clover.
In stolon of white clover (Trifolium repens L.), the 17.3 kDa protein has been newly identified as a vegetative storage protein (VSP) which has preponderant roles in N accumulation and mobilization to sustain growth when capacity of N uptake is strongly reduced. To characterize the water deficit effect on this protein, the kinetic pattern of soluble protein, SDS-PAGE, Western blotting, and proteomic analysis was studied in the stolon of white clover during 28 days of water-deficit. Water deficit led to decrease protein concentration. SDS-PAGE revealed that two major proteins of 17.3 and 16 kDa were accumulated to high level in response to water stress. These proteins cross-reacted positively with antibodies raised against the 17.3 kDa VSP, a protein which shared biochemical features with stress proteins implied in dehydration tolerance. Using two-dimensional electrophoresis (2-DE) gel and matrix-assisted laser desorption/ionization time-of-flight mass spectrometer (MALDI-TOF-MS) analysis, it was demonstrated that 19.5 and 17.3 kDa protein spots were up-regulated by water stress, and both spots were identical to nucleoside diphosphate kinase (NDPK) and lipid transfer proteins (LTPs), respectively. These results suggest that low molecular proteins induced by water-deficit in the stolon of white clover act as an alternative N reserves or play significant roles in plant protection against water-deficit stress.